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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for manufacturing a porous ceramic structure 
generating no crack when baked, which allows manufacturing of both low- and high-porosity 
ceramic structures. 

SOLUTION: In the process for manufacturing a porous ceramic structure, a molded product is 
prepared from a raw material essentially comprising a ceramic material and containing a pore- 
forming agent, and the obtained molded product is dried and baked. When baking the molded 
product, the temperature in the baking atmosphere is elevated substantially synchronously with 
the temperature in the core of the molded product, within a range allowing at least partial baking 
and shrinking of the molded product. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the porous-ceramics structure which uses a ceramic raw 
material as a principal component, is the manufacture approach of the porous-ceramics structure 
which produces a Plastic solid from the raw material containing an ostomy agent, and dries and 
calcinates this Plastic solid, and is characterized by carrying out a temperature up, making it 
synchronize with the temperature of this Plastic solid core substantially in the temperature 
requirement where these some Plastic solids [ at least ] carry out burning shrinkage of the 
temperature of a firing environments in the case of baking of this Plastic solid. 
[Claim 2] The manufacture approach of the porous-ceramics stmcture according to claim 1 which 
fluctuates the amount of said ostomy agent and controls the temperature of said Plastic solid core. 
[Claim 3] Use a cordierite-ized raw material as a principal component, and a Plastic solid is 
produced from the raw material containing an ostomy agent. Are the manufacture approach of the 
porous-ceramics structure which dries and calcinates this Plastic solid, and the temperature of a 
firing environments in the temperature requirement where these some Plastic solids [ at least ] 
become 800-1200 degrees C in the case of baking of this Plastic solid The manufacture approach of 
the porous-ceramics structure characterized by carrying out a temperature up to the temperature of 
the core of this Plastic solid, controlling in the range of -150-+50 degrees C. 

[Claim 4] The manufacture approach of the porous-ceramics stmcture according to claim 3 which is 
made to fluctuate the amoimt of the ostomy agent which bums the temperature of said Plastic solid 
core in 400-1200 degrees C, and is controlled. 

[Claim 5] the amount of the ostomy agent which bums the temperature of said Plastic solid core 
within the limits of 400-1200 degrees C is fluctuated — making ~ controlling — and porosity — this — 
the manufacture approach of the porous-ceramics structure according to claim 3 or 4 which is made 
to fluctuate the amount of the ostomy agent which bums within the limits of 400-1200 degrees C, 
and the amount of the ostomy agent which bums at the temperature of less than 400 degrees C, and 
is controlled. 

[Claim 6] The manufacture approach of the porous-ceramics stmcture according to claim 4 or 5 that 
the ostomy agent which bums within the limits of said 400-1200 degrees C is carbon. 
[Claim 7] The manufacture approach of the porous-ceramics stmcture according to claim 5 or 6 
which is at least one sort chosen from the group which the ostomy agent which bums at said 
temperature of less than 400 degrees C becomes from wheat flour, starch, phenol resin, foaming 
resin, foaming resin [ finishing / foaming ], polymethylmethacrylate, and polyethylene terephthalate. 
[Claim 8] The manufacture approach of the porous-ceramics stmcture according to claim 3 that said 
Plastic solid carries out 5-25 mass section content of the carbon to the cordierite-ized raw material 
100 mass section, and carries out 1-5 mass section content of said foaming resin or the foaming resin 
[ finishing / foaming ] to the cordierite-ized raw material 100 mass section. 

[Claim 9] The manufacture approach of the porous-ceramics stmcture given in any 1 term of claims 
3-8 which carry out the temperature up of the temperature of said firing enviroimients in 400-1200 
degrees C at the rate of 10-80 degrees C/hr. 

[Claim 10] The manufacture approach of the porous-ceramics stmcture given in any 1 term of claims 
3-9 in which the ambient atmosphere at the time of calcinating said Plastic soUd has oxygen of 7 - 17 
volume % in 400-1200 degrees C. 
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[Claim 1 1] The manufacture approach of the porous-ceramics structure that the porous-ceramics 
structure given in any 1 term of said claims 1-10 is a honeycomb structure object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the porous-ceramics 
structure. It is related with the manufacture approach of the porous-ceramics structure which 
controlled the programming rate of the firing environments at the time of baking, and controlled 
generating of a crack etc. in more detail. In addition, although the manufacture approach of this 
invention is applicable to manufacture of the various porous-ceramics structures, it is suitable for 
manufacture of the porosity honeycomb structure object of high porosity with the temperature rise 
especially remarkable at the time of Plastic soUd baking inside the Plastic solid by combustion of an 
ostomy agent. 
[0002] 

[Description of the Prior Art] The porous-ceramics honeycomb structure object is widely used as 
uptake removal means, such as particulate matter discharged firom a diesel power plant etc., etc. If it 
is in the porous-ceramics honeycomb structure object concerned, high porosity-ization is progressing 
from the request of reduction of pressure loss, improvement in collection efficiency, etc, in recent 
years, and the thing of 40% or more of porosity is becoming in use. 

[0003] Conventionally, as the manufacture approach of a porosity honeycomb structure object, a 
Plastic solid is produced using the raw material which added the ostomy agent, and the method of 
drying and calcinating this Plastic solid is performed widely. Moreover, although carbon etc. was 
mainly used fi-om points, like the calorific value in the case of combustion is small as an ostomy 
agent, according to the request mentioned above, concomitant use of the ostomy agent in which a 
raise in porosity is more possible than those, such as weighting of an ostomy agent or foaming resin, 
is progressing. 

[0004] However, if many ostomy agents, such as carbon, are added or the Plastic solid which added 
foaming resin etc. fiirther is calcinated by the same temperature up program as usual that it should 
respond to the request of such a raise in porosity, it has become clear that an agnogenic crack is 
produced in the ceramic structure obtained, and it has been a new problem at the time of 
manufacturing the ceramic structure of high porosity. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in view of an above-mentioned 
problem, and the place made into the purpose is to offer the manufacture approach of the porous- 
ceramics structure which can manufacture not only low porosity but the ceramic structure of high 
porosity, without generating a crack in the case of baking. 
[0006] 

[Means for Solving the Problem] this invention person discovered having produced the big 
temperature gradient near a core and near an outside surface a Plastic solid in a baking process first 
with the honeycomb structure object which the crack generated, as a result of inquiring 
wholeheartedly in order to solve an above-mentioned technical problem. Then, when investigated 
and inquired about the cause, near a core and by the firing environments, the big range was produced 
in the programming rate, and when the ostomy agent which bums at carbon and low temperature was 
made to contain especially for a raise in porosity, it became clear that the range is remarkable. Since 
pore is aheady formed at the temperature to which carbon bums, this is to promote combustion of 
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carbon and for the temperature near the core of a honeycomb structure object to tend to rise. 
[0007] Next, this invention person resulted in the knowledge that burning shrinkage happens only in 
the part which arrived at the specific temperature requirement of 800-1200 degrees C, when 
calcinated as a result of the further research (for example, the Plastic solid produced using the 
cordierite-ized raw material). And since other parts were preceded and burning shrinkage happened 
by the part which arrived at previously the temperature requirement where this burning shriiJcage 
happens when having produced the above-mentioned temperature gradient, the range of a heat shrink 
was produced among both parts, and it turned out that the crack has occurred by this. 
[0008] After this invention person finally repeated examination further based on these research 
results and taking into consideration the volxune of a Plastic solid, the oxygen content of a firing 
environments, etc. It resulted in the knowledge that the problem mentioned above by synchronizing 
firing-environments temperature on parenchyma to the temperature of the core of the Plastic solid at 
the time of baking in the temperature requirement which controlled the programming rate etc. and 
was mentioned above, and which carries out burning shrinkage can be solved at the class of ostomy 
agent and the addition, and the list, and this invention was completed. 

[0009] Namely, according to this invention, use a ceramic raw material as a principal component, 
and a Plastic solid is produced fi-om the raw material containing an ostomy agent. In the temperature 
requirement where it is the manufacture approach of the porous-ceramics structure which dries and 
calcinates the acquired Plastic solid, and some Plastic solids [ at least ] carry oiit burning shrinkage " 
of the temperature of a firing environments in the case of baking of a Plastic solid The manufacture 
approach of the porous-ceramics stmcture characterized by carrying out a temperature up is offered 
making it synchronize with the temperature of a Plastic solid core substantially. 
[0010] Moreover, according to this invention, use a cordierite-ized raw material as a principal 
component, and a Plastic solid is produced fi-om the raw material containing an ostomy agent. Are 
the manufacture approach of the porous-ceramics structure which dries and calcinates the acquired 
Plastic solid, and the temperature of a firing environments in the temperature requirement where 
some Plastic solids [ at least ] become 800-1200 degrees C in the case of baking of a Plastic solid 
The manufacture approach of the porous-ceramics structure characterized by carrying out a 
temperature up is offered to the temperature of the core of a Plastic solid, controlling in the range of - 
150-+50 degrees C. 

[001 1] making the amount of an ostomy agent fluctuate and controlling the temperature of a Plastic 
solid core in this invention, — it is desirable. Although it specifically changes with raw materials to 
be used, it is desirable to make the amoimt of the ostomy agent which bums the temperature of a 
Plastic solid core in 400-1200 degrees C fluctuate, and to control for example, if it is the Plastic solid 
which uses a cordierite-ized raw material as a principal component. Moreover, it is more desirable to 
make the amount of the ostomy agent which is made to fluctuate the amount of the ostomy agent 
which bums the temperature of a Plastic solid core within the limits of 400-1200 degrees C, and 
controls by such Plastic solid, and bums porosity within the limits of 400-1200 degrees C, and the 
ostomy agent which bums at the temperature of less than 400 degrees C fluctuate, and to control. 
[0012] In this invention, carbon is desirable at the point that calorific value is small, as an ostomy 
agent which bums within the limits of 400-1200 degrees C. Moreover, at least one sort chosen from 
the group which consists of wheat flour, starch, phenol resin, foaming resin, foaming resin 
[ finishing / foaming ], polymethylmethacrylate, and polyethylene terephthalate as an ostomy agent 
which bums at the temperature of less than 400 degrees C can be mentioned. 

[0013] In this invention, it is desirable that a Plastic solid carries out 5-25 mass section content of the 
carbon to the cordierite-ized raw material 100 mass section, and carries out 1-5 mass section content 
of foaming resin or the foaming resin [ finishing / foaming ] to the cordierite-ized raw material 100 
mass section. 

[0014] Moreover, in this invention, it is desirable to carry out the temperature up of the temperature 
of a firing'environments in 400-1200 degrees C at the rate of 10-80 degrees C/hr, and to calcinate a 
Plastic solid. Moreover, the range of the ambient atmosphere at the time of calcinating a Plastic solid 
is 400-1200 degrees C, and it is desirable to make the oxygen of 7 - 17 volume % contain. 
[0015] In addition, the manufacture approach of this invention is preferably applicable especially 
about a honeycomb stmcture object also in the porous-ceramics stmcture. 
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[0016] Here, drawing 1 -3 explain the basic principle of the baking process in the manufacture 
approach of this invention. Drawing 1 is a baking process, it is the graph which shows the example 
to which the temperature of the core of a Plastic solid changed in the condition higher than the 
temperature of a firing environments, and drawing 2 is a graph which shows the example to which 
the temperature of the core of a Plastic solid changed in the condition lower than the temperature of a 
firing environments conversely. Moreover, drawing 3 is a graph which shows the example to which 
the temperature of the core of the porous-ceramics structure carried out abbreviation coincidence 
with the temperature of a firing environments, and changed. In addition, each drawing uses a 
cordierite-ized raw material as a principal component, the example which calcinated the Plastic solid 
which contains carbon (activated carbon) as an ostomy agent is shown, a dotted line shows the 
temperature of a Plastic solid core among each drawing, and a continuous line shows firing- 
environments temperature. 

[0017] First, if the example shown in drawing 1 is seen in the case of the Plastic solid which made 
ostomy agents, such as carbon, contain so much and burning temperature reaches the temperature 
(about 400 degrees C is equivalent to this temperature all over drawing.) which can bum an ostomy 
agent, it is shown that the temperature of a Plastic solid core is higher than firing-environments 
temperature. The heat which emitted this by combustion of an ostomy agent is because accxmiulation 
is carried out inside a Plastic solid, £ind the condition that the temperature of a Plastic solid core is 
higher than firing-environments temperature is maintained until the promotion of combustion of the 
ostomy agent by the temperature rise is also added and all ostomy agents are burned down. 
[0018] On the other hand, if the Plastic solid which consists of a cordierite-ized raw material reaches 
a 800-1200-degree C temperature requirement, burning shrinkage will happen rapidly. Therefore, 
inside the Plzistic solid which arrives at this temperature requirement previously, this exterior is 
preceded, the burning shrinkage of a septum happens, and tensile stress occurs among Ryobe. And 
when the tensile stress is large, a crack will be produced inside the ceramic structure obtained. 
[0019] Next, the example shown in drawing 2 is an example to which the temperature of a Plastic 
solid core is changing in the condition lower than firing-environments temperature. The dimension 
of a Plastic solid is large, or, in cases, like the programming rate of a firing environments is very 
quick, this happens, and the programming rate of a firing environments produces it, as a result of the 
heat of a firing environments becoming very large to the rate transmitted to a core firom a Plastic 
solid outside surface. In such a case, the septum of the Plastic solid exterior arrives at a 800-1200- 
degree C burning-shrinkage temperature requirement beyond the interior of said. Therefore, by the 
septum of the Plastic solid exterior, the septiun inside said is preceded, burning shrinkage happens, 
and tensile stress occurs among Ryobe. And when the tensile stress is large, a crack will be produced 
in the exterior of the ceramic structure obtained. 

[0020] The example shown in drawing 3 to these is the temperature requirement as for which some 
Plastic solids [ at least ] carry out burning shrinkage synthetically in consideration of the factor 
which makes temperature of a Plastic solid core higher than firing-environments temperature, and 
the factor which makes temperature of a Plastic solid core conversely lower than firing-environments 
temperature, and is an example by calcinated this invention which carried out the temperature up, 
synchronizing firing-environments temperature with the temperature of a Plastic solid core 
substantially. 

[0021] In such baking, a crack is not produced in the ceramic structure obtained, without tensile 
stress occurring between each part of a Plastic solid, since burning shrinkage happens to abbreviation 
coincidence the Plastic solid exterior and inside said and the contraction range in each part of a 
Plastic solid is almost lost. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is concretely 
explained for every process. 

[0023] In the manufacture approach of this invention, first, a ceramic raw material is used as a 
principal component, a Plastic solid is produced firom the raw material containing an ostomy agent, 
and the Plastic solid concemed is dried. 

[0024] this invention — if it is, there is especially no limit about a ceramic raw material, for example, 
a cordierite-ized raw material, an alumina, or a phosphoric-acid zirconium can be mentioned. 
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[0025] Moreover, when using a cordierite-ized raw material as a ceramic raw material, what usually 
blended source components of an alumina (aluminum 203), such as source components of a 
magnesia (MgO), such as source components of a silica (Si02), such as a kaolin, talc, a quartz, fused 
silica, and a mullite, talc, and a magnesite, and a kaolin, an alimiinum oxide, and an aluminxun 
hydroxide, so that it might become the theoretical presentation of a cordierite crystal can be 
mentioned. However, the thing which shifted the theoretical presentation concerned intentionally 
depending on the application, or the thing which contained a mica, a quartz, Fe203, CaO, Na20, or 
K20 as an impurity may be used. Moreover, the porosity and pore diameter of a filter which are 
obtained may be controlled by controlling the class or its rate of a compounding ratio of the raw 
material made to constitute, or controlling about the particle size of various raw materials, 
maintaining the theoretical presentation concemed. 

[0026] Moreover, as an ostomy agent used by this invention, the foaming resiri [ finishing / 
foaming ] of carbon, such as graphite and activated carbon, an acrylic microcapsule, etc., foaming 
resin, wheat flour, starch, phenol resin, a polymethyl methacrylate, polyethylene, or polyethylene 
terephthalate can be mentioned, for example. In addition, about relation witii baking conditions, it 
mentions later. 

[0027] Other additives can be made to contain, for example, a shaping assistant, a binder, or a 
dispersant may be made to contain in this invention if needed. 

[0028] Moreover, as a shaping assistant, stearin acid, oleic acid, lauric-acid potash soap, ethylene 
glycol, or a trimethylene glycol can be mentioned, for example. Moreover, as a binder, the 
hydroxypropyl metiiylcellulose, methyl cellulose, hydroxyethyl cellulose, carboxyl methyl cellulose, 
or polyvinyl alcohol can be mentioned, and a dextrin, fatty-acid soap, or polyalcohol can be 
mentioned as a dispersant, for example, in addition, each [ these ] additive is independent one sort 
according to the purpose ~ or two or more sorts can be combined and it can use. 
[0029] What is necessary is for there to be especially no limit also about the production approach of 
a Plastic solid, and just to carry out by the desirable approach suitably in this invention, for example, 
in the case where the honeycomb structure object used as an emission-gas-purification filter is 
produced As opposed to the cordierite-ized raw material 100 mass section The ostomy agent 5-40 
mass sections, After kneading the binder 3 added by water 10-40 mass sections, and the Ust if 
needed - 5 mass sections, and a dispersant 0.5-2 mass sections, it can consider as a cylinder-like 
plastic matter with a vacuum kneading machine etc., and can produce by fabricating the plastic 
matter concemed to honeycomb structure. 

[0030] Moreover, it is desirable to carry out by the extrusion-molding method as an approach of 
fabricating a plastic matter, at the point which is made to carry out orientation of the ceramic crystal, 
and is made to low-fever expansibility especially while continuous molding is easy, for example, 
although an extrusion-molding method, an injection-molding method, or a press-forming method can 
be mentioned. 

[0031] Moreover, it is desirable to choose a suitable approach according to the ceramic raw material 
which can mention hot air drying, microwave desiccation, dielectric drying, reduced pressure drying, 
a vacuum drying, or fi-eeze drying, and uses it as the desiccation approach of a Plastic solid, for 
example. In addition, in the case of the Plastic solid which uses a cordierite-ized raw material as a 
principal component, it is desirable quick and to perform the whole at the desiccation process which 
combined hot air drying, microwave desiccation, or dielectric drying at the point which can be dried 
to homogeneity. 

[0032] Next, in the manufacture approach of this invention, it is the temperature requirement where 
some Plastic solids [ at least ] carry out burning shrinkage of the temperature of a firing 
environments, and a Plastic solid is calcinated by making it synchronize substantially and carrying 
out a temperature up to the temperature of a Plastic solid core. 

[0033] Thereby, at the time of baking, between each part of a Plastic solid, since tensile stress does 
not occur, the ceramic structure of high porosity can be obtained, without generating a crack. 
[0034] Here, a "core" means the septum part near the medial-axis middle point of a honeycomb 
structure object among this specification. 

[0035] Moreover, if "the temperature requirement as for which some Plastic solids [ at least ] carry 
out a heat shrink" is a Plastic solid which will be 800-1200 degrees C and will use a phosphoric-acid 
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zirconium as a principal component if it is the Plastic solid which changes with raw materials which 
constitute a Plastic solid, for example, uses a cordierite-ized raw material as a principal component, 
it is 1 000- 1 200 degrees C. 

[0036] Furthermore, it is the range where the effectiveness of controlling generating of a crack, 
saying "synchronize substantially" is acquired, and it means carrying out a temperature up, making 
temperature of a firing environments into within the limits of specification to the temperature of a 
Plastic solid core. Although range [ the ] is specifically somewhat changed with contraction of the 
raw material which constitutes a Plastic solid, it is an about -150-+50-degree C temperature 
requirement to the temperature of the core of a Plastic solid. 

[0037] therefore, in calcinating the Plastic solid which uses a cordierite-ized raw material as a 
principal component in this invention The temperature of a firing environments in the temperature 
requirement where some Plastic solids [ at least ] become 800-1200 degrees C It is desirable to carry 
out a temperature up, controlling to a -150-+50-degree C temperature requirement to the temperature 
of the core of a Plastic solid, and it is more desirable to carry out a temperature up, controlling to the 
temperature requirement which is -120-+30 degrees C, and especially the thing to do for a 
temperature up is desirable, controlling to the temperature requirement which is -100-+20 degrees C. 

[0038] In this invention, as an approach of synchronizing the temperature of a firing environments 
with the temperature of the core of a Plastic solid For example, the method of making the 
temperature of the core of the Plastic solid which measured the firing environments follow, 
measuring the temperature of the core of a Plastic solid. Or experimental baking is performed 
beforehand, the temperature up program with which the temperature of a firing environments 
synchronizes with the temperature of the core of a Plastic solid can be searched for fi-om the result, 
the approach of calcinating according to this program can be mentioned, and the latter approach is 
desirable in respect of activity ease especially. 

[0039] However, it is desirable to set up the programming rate of a firing environments by any 
approach in the range where control is easy. It is a temperature requirement until the burning 
shrinkage of a Plastic solid will not specifically arise fi-om the combustion initiation temperature of 
the ostomy agent which bums above 400 degrees C of the ostomy agent using firing-environments 
temperature. Although it changes with the class of carbon, magnitude of a Plastic solid, etc. in 
calcinating the Plastic solid with which it is desirable to carry out a temperature up at the rate of 10- 
80 degrees G/hr with a Plastic solid, for example, it uses a cordierite-ized raw material as a principal 
component, and contains carbon as an ostomy agent In 400-1200 degrees C, it is desirable to carry 
out a temperature up at the rate of 10-80 degrees C/hr. 

[0040] On the other hand, the temperature gradient of the core of a Plastic solid and a firing 
environments is influenced also according to factors, such as a class of ostomy agent besides the 
programming rate of a firing environments or a content, an oxygen content of a firing environments, 
a configuration of a Plastic solid, or magnitude, therefore, the thing for which at least one of the 
factors of these is adjusted, and both temperature is synchronized — the programming rate of the 
above-mentioned firing environments ~ control — it is desirable at the point which can be made into 
the easy range. 

[0041] It is desirable to include especially the temperature control approach which fluctuates the 
amoxmt of the ostomy agent which a baking process can be performed to coincidence, is a very 
advantageous point on productive efficiency, and bums also with the Plastic solid with which the - 
volume of a Plastic solid etc. differs within the limits of at least 400-1200 degrees C in this 
invention. 

[0042] When it uses together with the ostomy agent which bums at less than 400 degrees C as an 
ostomy agent which bums within the limits of 400-1200 degrees C in this invention, carbon is 
desirable at the point that Ushiro to whom the ostomy agent which bums at less than 400 degrees C 
was burned out, and the reinforcement of a Plastic solid became small can also secure the rigidity of 
the Plastic solid at the time of baking by survival of an ostomy agent. Moreover, graphite can be 
used as an ostomy agent which bums within the limits of 600-1200 degrees C as an ostomy agent in 
which graphite, activated carbon, etc. can be mentioned, for example, activated carbon bums within 
the limits of 400-1200 degrees C as carbon, for example. 
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[0043] Moreover, in using carbon as an ostomy agent, in order to enable it to control easily the 
temperature gradient of a firing environments and a Plastic solid core using generation of heat in the 
case of combustion, it is desirable to carry out 5-25 mass section content to the cordierite-ized raw 
material 100 mass section. 

[0044] But as mentioned above, a suitable carbon addition will be relatively changed according to 
other factors in connection with the temperature gradient of the core of a Plastic soUd, and a firing 
environments. 

[0045] Then, a concrete example is given to below and a suitable carbon addition is stated to it in the 
relation between the Plastic solid volume and an ambient atmosphere programming rate. In addition, 
drawing 4 -6 are a graph which shows the carbon addition at the time of the voliime (however, the 
apparent volume which disregarded space, such as a through tube, being said here.) calcinating the 
Plastic solid of 3L, 15L, and 28L, respectively, and the relation of an ambient atmosphere 
programming rate. 

[0046] First, as shown in drawing 4 , when the volimie calcinates the Plastic solid of 3L and it fills 
an ambient atmosphei-e programming rate (y) and the relation which a carbon addition (x) shows in 
the following relational expression (1), the ceramic structure without generating of a crack can be 
obtained. 
[0047] 

[Equation 1] y>=2x+10 - (1) 

[0048] As shown in drawing 5 , when similarly the volume calcinates the Plastic solid of 15L and it 
fills an ambient atmosphere programming rate (y) and the relation which a carbon addition (x) shows 
to the following relational expression (2) and (3), the ceramic structure without generating of a crack 
can be obtained. 
[0049] 

[Equation 2] y>=2x (2) 
[0050] 

[Equation 3] y<=2x+20 - (3) 

[0051] Furthermore, as shown in drawing 6 , when the volimie calcinates the Plastic solid of 28L and 
it fills an ambient atmosphere programming rate (y) and the relation which a carbon addition (x) 
shows in the following relational expression (4), tlae ceramic structure without generating of a crack 
can be obtained. 
[0052] 

[Equation 4] y<=2x+10 - (4) 

[0053] In addition, although the above explains a suitable carbon addition in the relation between the 
Plastic solid volume and an ambient atmosphere programming rate, suitable range will differ by 
relation with each of other factor similarly about other factors. 

[0054] Next, when calcinating the Plastic solid which uses a cordierite-ized raw material as a 
principal component in this invention, the approach of fluctuating and controlling the amount of the 
ostomy agent which bums porosity within the limits of 400-1200 degrees C, and the amount of the 
ostomy agent which bums at the temperature of less than 400 degrees C is more desirable, 
controlling the temperature gradient of the core of a Plastic solid, and a firing environments by the 
amount of the ostomy agent which bums within the limits of 400-1200 degrees C. According to this 
approach, only in consideration of the temperature gradient of the core of a Plastic solid, and a firing 
environments, the addition of the ostomy agent which bums within the limits of 400-1200 degrees C 
can be determined. And since formation of pore just with the inadequate ostomy agent concemed can 
be caught by the ostomy agent which bums at the temperature of less than 400 degrees C, it becomes 
possible to make porosity higher. 

[0055] In this invention, as an ostomy agent which bums at the temperature of less than 400 degrees 
C Wheat flour, starch, phenol resin, foaming resin, foEuning resin [ finishing / foaming ], 
polymethylmethacrylate. And in that can mention at least one sort chosen from the group which 
consists of polyethylene terephthalate, and it is little and the ceramic structure of very high porosity 
of 50% or more of porosity is obtained especially Foaming resin or foaming resin [ finishing / 
foaming ] is desirable, and especially foaming resin [ finishing / foaming of an acrylic microcapsule 
etc. / in the point in which a raise in porosity is more possible ] is desirable. 
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[0056] But if the foaming resin burned down by 300-400-degree C low temperature is added so 
much, much pores are already formed at the time of combustion of the ostomy agent from which 
combustion begins above 400 degrees C, such as carbon, and since it becomes the environment 
where the ostomy agent concemed tends to bum, control of a programming rate will become 
difficult. Therefore, as for the ostomy agent which bums at the temperature of less than 400 degrees 
C, it is desirable to make it contain under by 1 5 mass % in a plastic matter, and it is more desirable to 
make it contain below by 10 mass %. 

[0057] In this invention, it is also possible to control the temperature gradient of the core of a Plastic 
solid and a firing environments by the oxygen density of a firing environments. However, since it is 
necessary to take a safety aspect into consideration to control by the oxygen density of a firing 
environments, it is desirable to control the oxygen density of a firing environments in the range of 7 - 
17 volume % at the time of the burning temperature of 400-1200 degrees C. 

[0058] As mentioned above, although the manufacture approach of this invention was explained, the 
manufacture approach of this invention cannot ask a configuration, magnitude, structure, etc., but 
can apply them to the various porous-ceramics structures. However, since combustion of an ostomy 
agent is promoted, it is preferably applicable to the manufacture approach of the porosity honeycomb 
structure object of high porosity that the temperature gradient of a firing environments and a core 
tends to become large, especially. 
[0059] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
lirfiited at all by these examples. In addition, evaluation about each example and the example of a 
comparison was performed as it was the following. 

[0060] (The evaluation approach) When producing a honeycomb stmcture object based on each 
example and the example of a comparison, the core of a Plastic solid and the temperature of a firing 
environments were measured with R thermocouple, and both difference was searched for. Moreover, 
the existence and the location of a crack were checked with the naked eye about 100 honeycomb 
structure objects manufactured based on each example and the example of a comparison. 
[0061] (Example 1) First, it mixed at a rate of talc (mean particle diameter of 21 micrometers) 39.8 
mass %, kaolin (mean particle diameter of 1 1 micrometers) 18,5 mass %, alumina (mean particle 
diameter of 7 micrometers) 14.0 mass %, aluminiun-hydroxide (mean particle diameter of 2 
micrometers) 15.2 mass %, and silica (mean particle diameter of 25 micrometers) 12.5 mass %, and 
the cordierite-ized raw material was adjusted. 

[0062] Subsequently, the raw material containing the carbon (53 micrometers of mean diameters) 
10.0 mass section, the foaming resin (50 micrometers of mean diameters) 2.0 mass section, the 
binder 4 mass section, the surfactant 0.5 mass section, and the water 31 mass section w£is fed into the 
kneading machine to this cordierite-ized raw material 100 mass section, it kneaded for 30 minutes, 
and the plastic matter was obtained. 

[0063] Subsequently, after supplying and kneading the obtained plastic matter to the vacuum 
kneading machine and being cylindrical, it supplied to the extrusion-molding machine and fabricated 
in the shape of a honeycomb. Moreover, the bone dry of this Plastic solid was carried out by hot air 
drying after dielectric drying, and the both-ends side was cut in the predetermined dimension. 
[0064] Finally it calcinated by the temperature up program of No. 3 shown in Table 1 by 400-1200 
degrees C (temperature requirement until carbon will begin to bum and burning shrinkage will not 
happen), and the oxygen density 10 of a firing environments - 15 volume %, and the honeycomb 
structure object of septum thickness: 3 OOmicrometer, and number of cels:300 eel / inch2 (46.5x10- 
2/mm2) was manufactured by volume:3L (size: phil50 mmxL150mm). Manufacture conditions and 
an evaluation result are collectively shown in Tables 1 and 2. Moreover, the temperature up 
condition of a Plastic solid core and a firing environments is shown in drawing 7 . 
[0065] It calcinated by the temperature up program shown in Table 1 and 2, respectively, (Examples 
2-6 and examples 1-5 of a comparison) And the honeycomb structure object was manufactured like 
the example 1 except having considered as the honeycomb stmcture object of the volume (3L (size: 
phil50 mmxL150mm), 15L (size: phi250 mmxL300mm), 28L (size: phi300 mmxL400mm)) shown 
in Table 2. Manufacture conditions and an evaluation result are collectively shown in Tables 1 and 2. 
Moreover, the temperature up condition of a Plastic solid core and a firing environments is shown in 
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drawing 7 and 8. 
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[0068] (Evaluation) As shown in Table 2 and drawing 7 , and 8, by the manufacture approach of the 
examples 1 and 2 of a comparison, the range over the temperature of the Plastic solid core of firing- 
environments temperature was over -150 degrees C at the maximum in the range whose temperature 
of the core of a Plastic soUd is 800-1200 degrees C. Moreover, all generated the crack 100 produced 
honeycomb structure objects by any manufacture approach, and, as for the location of a crack, near 
the core was main. 

[0069] Moreover, by the manufacture approach of the examples 3, 4, and 5 of a comparison, the 
range over the temperature of the Plastic solid core of firing-environments temperature was over +50 
degrees C at the maximum in the range whose temperature of the core of a Plastic solid is 800-1200 
degrees C. Moreover, all generated the crack 100 produced honeycomb structure objects by any 
manufacture approach, and, as for the location of a crack, near the outside surface was main. 
[0070] On the other hand, by the manufacture approach of examples 1-6, the range over the 
temperature of the Plastic solid core of firing-environments temperature was within the limits of - 
150-+50 degrees C at the maximum in the range whose temperature of the core of a Plastic solid is 
800-1200 degrees C. Moreover, the crack generated all 100 produced honeycomb structure objects 
by neither of the manufacture approaches, but the crack incidence rate was 0%. 
[0071] It calcinated by temperature up program No.2 shown in Table 1, (An example 7 and examples 
6 and 7 of a comparison) The raw material which carries out 20.0 mass sections content of the 
carbon (mean particle diameter of 53 micrometers) was used to the cordierite-ized raw material 100 
mass section, the volume (3L (size: phi 150 mmxLlSOmm) -) shown in Table 2 at a list, respectively 
The honeycomb structure object was manufactured like the example 1 except having considered as 
the honeycomb structure object of 15L (size: phi250 mmxL300mm) and 28L (size: phi300 
mmxL400mm). Manufacture conditions and an evaluation result are collectively shown in Table 3. 
Moreover, the temperature up condition of a Plastic solid core and a firing environments is shown in 
drawing 9 . 
[0072] 
[Table 3] 
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[0073] It calcinated by temperature up program No.2 shown in Table 1, (Examples 8 and 9) The raw 
material which contains the 5.0 mass sections and the 10.0 mass sections for carbon (mean particle 
diameter of 53 micrometers) was used to the cordierite-ized raw material 100 mass section, 
respectively, The honeycomb structure object was manufactured like the example 1 except having 
considered as the honeycomb structure object of the volume (3L (size: phil50 mmxL150mm), 15L 
(size: phi250 mmxL300mm)) shown in Table 2 at a list, respectively. Manufacture conditions and an 
evaluation result are collectively shown in Table 4 with an example 7. Moreover, the temperature up 
condition of a Plastic solid core and a firing environments is shown in drawing 10 . 
[0074] 
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[0075] As shown in Table 3 and drawing 9 , a carbon addition is fixed with 15 mass %. (Evaluation) 
When the Plastic solid which set the Plastic solid volume to 3L, 15L, and 28L, respectively is 
calcinated by the temperature up progr2im 2 (they are the programming rate of 20 degrees C / hr at 
400-1200 degrees C), In the example 7 which calcinated the biggest Plastic solid (the volume is 28L) 
Although a crack did not occur in all 100 acquired honeycomb structure objects In the example 6 of 
a comparison which calcinated the smallest Plastic solid (the volume is 3L), and the example 7 of a 
comparison which calcinated the middle Plastic solid (the volume is 15L), the crack occurred in all 
100 acquired honeycomb structure objects, and the crack incidence rate was 100%. 
[0076] As shown in Table 4 and drawing 10 , on the other hand, about the smallest Plastic solid (the 
volume is 3L) About the Plastic solid (the voliune is 15L) of the example 8 which also lessened the 
addition of carbon with 5 mass %, and middle size In the example 7 made [ most / as 15 mass % ], 
the addition of carbon about the example 9 which also made the addition of carbon 10 mass % and a 
middle amoimt, and the largest Plastic solid (the volume is 28L) When it calcinated by the 
programming rate of 20 degrees C / hr at 400-1200 degrees C, respectively, the crack generated 
neither 100 honeycomb structure objects created also in which manufacture approach, but the crack 
incidence rate was 0%. 
[0077] 

[Effect of the Invention] As explained above, even if it is the case where not only low porosity but 
the ceramic structure of high porosity is manufactured according to the manufacture approach of the 
porous-ceramics structure of this invention, the porous-ceramics structure can be manufactured not 
generating a crack by baking. Especially by the approach of controlling the addition of a specific 
ostomy agent, the porous-ceramics structure of high porosity [ generate / for the Plastic solid with 
which volume etc. differs / at the same baking process / a crack ] can be manufactured, and the 
advantageous manufactxire approach can be extremely offered on productive efficiency. In addition, 
the manufacture approach of this invention is preferably applicable as the manufacture approach of 
the ceramic honeycomb structure object of high porosity especially, although it is applicable as the 
manufacture approach of the ceramic honeycomb structure object of low porosity. 
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* NOTICES * 

JPO and NCXPI are no^ responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the example to which the temperature of the core of a 
Plastic solid became higher than firing-environments temperature at a baking process. 
[Drawing 2] It is the graph which shows the example to which the temperature of the core of a 
Plastic solid became lower than firing-environments temperature at a baking process. 
[Drawing 3] At a baking process, the temperature of the core of a Pl2istic solid is the graph which 
shows the example which carried out abbreviation coincidence with firing-environments 
temperature. 

[Drawing 4] It is the graph which shows the relation between the programming rate in the range of 
400-1200 degrees C at the time of the volume calcinating the Plastic solid of 3L, and a carbon 
addition. 

[Drawing 5] It is the graph which shows the relation between the programming rate in the range of 
400-1200 degrees G at the time of the volume calcinating the Plastic solid of 15L, and a carbon 
addition. 

[Drawing 6] It is the graph which shows the relation between the programming rate in the range of 
400-1200 degrees C at the time of the voltmie calcinating the Plastic solid of 28L, and a carbon 
addition. 

[Drawing 7] It is the graph which sets for each example and the example of a comparison, and shows 
the temperature up condition of the Plastic solid core and firing environments at the time of Plastic 
solid baking. 

[Drawing 8] It is the graph which sets for each example and the example of a comparison, and shows 
the temperature up condition of the Plastic solid core and firing environments at the time of Plastic 
solid baking. 

[Drawing 9] It is the graph which sets for each example and the example of a comparison, and shows 
the temperature up condition of the Plastic solid core and firing environments at the time of Plastic 
solid b^ing. . 

[Drawing 10] It is the graph which sets for each example and the example of a comparison, and 
shows the temperature up condition of the Plastic solid core and firing environments at the time of 
Plastic solid baking. 

[Translation done.] 
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[00151 =5r*3, *l|B>H<^^!ljtS^±. #^?L«-fe9 

[00161 zzx.mi—3iz^*).^¥m<7)Wt 

■^i,zi5ii-hms&JM(r)m^mmi>z-:>^^xm^j^h, m 

<omix^^\'^^x'tmLfzmi:7^-t^^yTh *) ' 
[0017] t-r, m 1 /]-^^>m<^ 

^\^'$'&fiz^-^^'tfz^W<r>^\.zM.hfih t^Tj-c 
|«?4 0 0-C*>'C:O?fiJKlCffllfS. ) tC^fSi:, ^ 

i: tiX\^h. Cinti. itTL^WJ^t' J; 0 ^ L 
fSMW-ti^X'm^^ixhfzifiX'h'O . fiK^^ 



:(4) 003-2 1 2672 (P2003-"''72 



[0018] -:^r. 3— r>fX5-f h-fbB:J^*»^>^S 

fS.mmi. 8 0 0-120 0'C<oaglEH(C^I)i: . M. 

h^mi¥t^s>Ti±. |5]^^a5^^5fe^cT. mmff))mmi 
T-s>.2., ztiit. mtii. mmiiicr>-^^i±^\,^. xa 

i)>t:.^'m^im^tLhmS.lzlcibX^m^z:fz^ < ^Sro 
3&«. llP^asj: O^fefcS 0 0-120 OXJcoMfiSIRIiiaK 

®Kfc»r-s. m.->x. m&mm(r>mM.x\ miH^co 
[0020] utifiiiiZMLx.msizWi-rmii.mM 

^'\j'^<r>i§Mi,zm'M:mi,zmm^-t^j:ifiii>^LxmLL 

[0021] ;i<DXo ^m&x'ii. ^mii^ymt 
^bx'm5i(.imi)^«^mmzm o . ^i^^^v(oi^im 

ll3&%fc'^<^S^J^, mMt^^mx'3\m*)m:fji)^^ 
[0 0 22] 

[i^H^co^<7)j^js] OT. ^^m(om(^<Dmmiz':> 

[00231 2|s:||HJiOSgit:^SJct3V^T{i, ^-f. -b 
[0024] 2|s:^Bfl*5V^T{i, 5 X^Ml>Z-:> 

[0025] 3-7-*-fX5-^ b-ft!^^^-b5 5 

53?. ms^'JX?. A^'f h^oi^'j^ (s i Oj) ag 

f^^. ^JV^. -7-/^-^^ VmcO-^y^-i^T (MgO) 
5::i.>A^£0r;i,5-^ (A 1 2O3) }®fig^^Sr3-T -fX 



F ezOg. CaO. N OXtiKj O^Sr-i-^LTt 
v>{4«-affliH<^?4St:ov^T$iJ^ L/i Of !> ^ b X\ # 

[0026] tti. :^^MX'm^^hix?>mmib lt 

WiX^jU. ,-Ki;x^U'>', XtiJK'Jxf-i^yrl-'^^'b- 

[0027] *i%Hat:tj V ^Tii > lismizm tx. 
i&<^mmit:^^^-^t:ibiK'^. mtif. m&m 
y'^^yy-. xii-»mmi:-t^^-±xi>^^\ 

[0028] tiii. im&JMb LXii. mtli. X-r 

^Un-;l-. XithVji'f-^^yif^V^-Jl^imf^Z. 
bii'iX'^h. tfz. ^-^-(yy-bLXii. mm. bh' 

b Kn^v-xf-yHr/Un— ;<?;l';K^j/-;U;<^;Hr;P 
a^>?., XJijK'J b'x;wr;P3-;l'^5:^tf I.C:i:3&»'■C' 
#, ^mibLxit. m^m. 'f'^:^hvy. mmm^ 

XliiifVTJl'a-}imt:n^l,f:h;ibt/^X'^t. ^ 

a±M^'^*r±Xm\>^?>^i b ifiX'^ . 
[00291 3js:|^BJfci3V^-C{i:. fi^#:^f^:^tc 

h-fbJllsH 0 0^»a5lc**LT. 3^71^1)5-4 0«i 

gp. *i 0— 4 o^Mss, Mv^t:. 'Z^zmtxmw^ 

tL«>A^yr-3~5«»«5. St^^J-SlSiJO. 5-2a 

Mmi^±kJ^~iti^m^<>zm&th^b^zi. ^^-th 
llbii^X'^h. 

[0030] tfc, n±^jm^h^mb lxm. m 

mfh z b ^<x' # 1. *^ "^^T- 1 . ^^miMij^m^x-h h 
bbh^. -b7S>yj5' xmiii^^p\^^x^mm/mz 

[0031 1 sf^. m&w<7)m^:fjmb lxh. mi. 
{f , »m?e*a, v-f n^*i. MJESfej-*. 

M^mk. xim^nmm^mif^zb:b-x'^. fflv%^ 

Ax\ mmmmb^-f ^^^mmxtm^^mb^m^ 
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[0032] <xtc. if%m(^m.mrmzti\^x{i. 
[0033] zfi\.zi:K). mAi.zjmw^ms^x\ 

t =5:< K^?L^<^-fe 5 5 «x ^' X«jJtf*c«:#S 35«-e# 
[0034] :iZ.X\ ^mm^. r ^"C^gB J t 
[0 0 3 5] ife, r^«:c7)/J,->^r<i:i,-gi5Ai|aiR 

Bf*T*>iX{f. 8 00— 12 00X:'C*>0. U^'BSi^VI/ 
3-'>A$r^^t-rS^«:T'«>*t»J. 10 0 0-1 
2 0 0*C-C*^. 

[0036] Htc, r|urfi<jic|5|^j 9 .y ^J' 

m&mmm'ti> !sm<mmmiz^ -yx -eoiEHJi^- 

BgJ^f*cOl''Da5WiaStS?UT. -150 
[0037] tSe-af. 2|s:5|BgtctJV>T3— X^X9>f 

mmn^^i: . m^m>'y^j:< t ^-ua^s o o~ 

12 0 O'Ck^rSiaKKffl-C, ^frOt^'DSPOiaSJc 

ntx. - 1 5 o~+ 5 o'C(^wmmi,zmmL^-^^i!> 

^iSi-tt:ibtimtL<. - 1 2O~+3O*Ctf0iaa5S 
SI{c$iJffllt^A*^#ia-rSCli:*U'3if^L<. -10 
0~+ 2 OX;<oiajKeffltc«!lffliL^ir**<?,#iaf SC: f:3&* 

[0038] 2[s:^Bflfct5V^r , Mfi£l?fflS\t^iaSS:^ 
J^*<04•'t^g|IOaJKK|3IK8$■^^:S:^i: LT14, 

^yAirSiib. mTui^yj:.i>z%'>xmis.-r^:):m^m 
[0039] fit, •f5riio::^aT- 1 . ^#iim<7)# 

~8 0 'C/h r i7)3IE-C-^a-r -i) CI i: t < , C?!li 

m^itLx-t^-thnmHi^mm-^^i-zti. ii- 



0 0 — 1 2 0 0*COSEEIT, 1 0— SO'C/h rOaiK 

[0040] ms. ^<^(r>^^%h^mw^)i <r> 

[004 1] *^BJtctJV^TI4. fiK?^f!{c<Of*« 

i;il^a)^±®J6TWfiJ=5r^t\ i!'-=5r< 1 1 4 0 0- 

12 0 ox:«oi!gffli*it:'*^-r-i.jtfiJij<oiSrti^sia 

[0 04 2] 2|s:^BH^C:i5V^T4 00— 1 2 00*C(7)^ 
HrtT-mE-rSjtfUfii: Lfti:. 4 0 O'CjfejUT'J^-r 
SJtTlJf'JfcfiffflLfcllg. 4 0 O'C^JPlTMM-r^.JtTWfJ 

mxM. yyyr^h. 'imm.imfi^tii^x' 
i=. mm. mitMit. 400—120 o-cc^igHi^iT 
tm-thmimitLx. y^yr^ui. 6.00-12 

[0043] ^7t. ;*-5j<>'SrjS?lJ'Ji:LTIBVM.^ 

■^Kti. mm!im.<^i»!i^mmhxmsm^tm&w 

^'t-^t <r>^§jm.t:^^\>zUmv% hXo \.z-rhtz^. 
u-x-fX^-f h-fkJKMl0 0«4a5fc:^*LT5-2 5 

[0044] tofcfc. M^tTtidlc. if®=5:;<?- 

[0045] -e^T', ^XTi^z^wm^^m^mi. 
i^imRt/mm^i&jmt (T^mmza^yximKcA- 

}&ft±«0#:aS:V^a, )*^'3L. 15L, 2 8Li0fi«g 
[0046] ±-r. S4l,Z7fk-rX 0 l,Z. #:«**3 LcO 

-^symaM. ( X ) *«Tia53^5s: ( 1 > ts^-r ^iss-p 

[0047] 

mi ] yS2x+ 1 0 - ( 1 ) 

[0048] IHIa^::, UStC^-tidt, -Hi^jbn 5 
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t . :^-t^ymtnM. ( X ) A-'Tie^f^s*: ( 2 ) at/ 

[0049] 

[gt2]y^2x -(2) 
[00 50] 

[gt3] yg2x + 20 - (3) 

[0051] sEtC. E6 C^-ti 5 \,Z^ti^2 8 LcO 
WiMW-km.Ltz^liZ.\t. #H^#«aaS (y) 
-^JO-^D* ( X ) *iTiBK«^ (4 ) tc^t-M^SriH 

10052] 

[SC4]y^2x+10 -(4) 

[0053] 'Sr*} . mili . fi£?ef*c#:«&t/#ffl^# 

[0054] iXtC. *^HJ^^i3V^T3— r-fJC7^ h 

#:<^4"i:v*i5i:M«#H§^tco^aKII^, 4 0 0-1 20 
0-Cc7)^HrtT-«SM-rsmSiJO*-CSiJfflIt=3:**^>, ^ 
?L^S- . 4 0 0—120 O'CODffiHrtTMSN-SJtdFLS'J 
cOii:. 4 0 0°C*pi7)?agT«-rSjt?l^J<0itS: 

LT, 4 0 0-120 o'c</imBi^x'm.m-hm^<r) 
;?^T-^^:«-=5:m<oms:4 0 ox:^m<^iSi&xmikt 

[0055] ^wR\izi5\-^x .400 'c^stoas-e 

j&»4>a{mi>iJ'^^ < i: 1 1 «2-#tf S c: t ti'^X'% . tt'T- 
[00 56] 3 0 0— 4 0 0*CCOffiS-CM 

oox:]2LLX'mmi}^n^^^^Tim<7)mMmi,z. mz^^ 

m^^cnmmtrmmiz^j:^. ^-^x. 4oo-c* 
m(r)i&mx'im-rhm^U\ t?±4'k:, 1 5«ji%* 
jpi-c-^* ^-liri. c t mt u < . 1 0«a%UTT-&* 



[0057] 3|s:f&BJlCtiV»T{i:, B^^^#:c7)^}3>|:^*|!tM 

fmm%b(oi&^^. im^m%<^mmi&mx%iim- 
i>ztii-simx'$>h. L^^L. imnm^(om.^mT 

4 0 0—120 O-CcT^MfiSfflJKB^lC. MJjS;#Sl^^^S!^ 

aiKS: 7 - 1 7 iimxcosmx-mm-Th z t *ws t 

[0058] lyji. 3|s:^Hfl<7)Mjg*StCO V ^TiJiBJ t 
[00 59] 

flff^WTco J; d tTtf -oTt . 

[0060] ( wm:fjm ) ^HiiMat/JtiS^iJttao'v ^ 

X^^-:^J>^imi¥i:Wmth^^. ^fl£<Ott>'Dg|Ji:M 

yN-;5rA«t3Stt:l 0 0^@t^-^V^•C. ^l5tCT^'5 •y^'O 

[0061] (mm 1 ) *-f , ifJU^ (Ti^m@2 1 
;um)3 9. 8«fi%, /j:tVy (^mm 11 urn) 
18. 5«»%. T/WS-?- (Ti^¥4S7;t/m) 14. 0 
m.% . ^JcK^kr;!' 5 -'^i'. ( ^i^?4fl 2juLm) 15. 
2K«%. v-U;!!^ (T^Si@2 5;um) 12. BMMX 

[0062] i>:v^-C, dc^n— f-'-fX^'f V-fbM^l 
0 0«»SPtC«L-C. ;<7-.5j?V (¥^&@5 3/xni> 1 
0. 0®«a5. ffeJSfflli (Ti^aaSOjwm) 2. 0« 
fiSB. >NMy^-4«4a5, -^HvStt^fJO. 5«*g|5, 

7K3 imim^^^^^Mmiwmizikxt. s o^j^ 

[0063] d:^^X\ n(^tlfziT^±^MS.±Wmi,zi9!. 

nmnnkx-imL. m^<D-mi>zmmmt:^mL 

[0 0 64] ft^tC, 4 0 0— 1 20 0-C (X^-^V 
ffl) . Mfi£#H^<^S?^iSJK 1 0-1 5i^m%X\ mi 

{:Z7sii-No. sco^^y^vyM^x-m^i-x . tm-. 3 

L </>l 50mmxLl 50mm) X\ PSM/f 

$ : 3 0 0Am. -byHgt : 3 0 0-b;l//i n c (4 
6. 5X1 0-2/mm2) <7)>'N-X?-t.1«Jt*2rSgjtL 
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fz. mmtf¥Rvmm^^m i , iizt. fc^t^-r. [ o o e e ] 

[00 65] (^Mi5iJ2~6ai/JtWJl~5) -eix-r 

. atX^2 t3^-tf4^ ( 3 L (-^^-^ X : ^ 1 5 0 mm 
xLlSOmm), 15L(-i?--^X:^250mmXL 
300mm) . 28L {-^^ X : *300mmXL40 
Omm) ) co^s-AJ=^mmi^tLfz^tl>Ml±. HMM 

xmmi^mm 1. 2iztb J6T^-r. ttz. ^i^'p [ o o e ? ] 





mmiSi^ CC/h r) 


4 0 0- 1 2 0 or 


No. 1 


1 0 


No. 2 


2 0 


No. 3 


3 0 


No. 4 


40 


No. 5 


5 0 


No. 6 


6 0 


No. 7 


7 0 


No. 8 


8 0 





»m 














ic5tf-r«»jaM& (Max) 


£4s (SIS) 






3L 


No. 1 


-2 0 OTC 


100 






3 L 


No. 3 


-1 sot: 


0 






3L 


No. 4 


-1 2ot: 


0 






3L 


No. 6 


-sor 


0 






1 5L 


No. 1 


-1 sot: 


1 0 0 






1 5L 


No. 4 


sot: 


0 






1 5L 


No. 5 


6 or 


1 0 0 






1 BL 


No. 7 


loot: 


100 






1 5L 


No. 8 


1 2 ot: 


100 






2 8L 


No. 1 


- 6 ot: 


0 






2 8L 


No. 3 


3 or 


0 





[00681 (fpfli) ^2at;"ii7. s^c^-Tiat, 

jR*«8 0 o~i 2 0 o-coiasHfcijv^r. m^mm^ 

m.(r)^mi^fp'mcoi§^^zn-rt^ii. ft^-e- 1 5 
o'c^mtr\^^fz. tfz. v%-rixoigjg:^Tt. -fm 

L7t>'s-X? 1 0 0^lC^■r^^^> 7 -x rJ' Sr^§ 
[0069] ifc©Efi?ij3. 4, av^5c^MJi:fe^ 

T'ti:, ^filstOtf 'i:*liP<^aK*^8 0 0-120 O'CCDM 

ticDmm:mx:ii. f^L/v:>'N-;{?Afiijt«sl OOfflv^ 

[0070] ;itii,ziriLX . mfimi—e<^mmij^^ 
vii. m&wcDtp'(j'^<r)ig^t^8 0 0—120 ox:<Dm 



JtflslOOfliV^-mt^'5>5'^'*«^tTt5i5.-r. ^9 

-y^^miio%x'h'ofz. 

[0071] (mmm7&v:}mm6. 7) muz^-t 
himm 1 0 o®*a5^cs^tT. (.^i^mm 

53/*m)S:20. 0«4a5-^^^i.iIi|sfS:fflV^:^Cl 
i: . m/iZ-^riX-^Hm 2 {C^-r#:« ( 3 L ( if-f X : 
1 SOmmXLl 50mm) . 1 5 L (if^f X : ^ 2 5 
0mmXL300mm). 28L (.-f^X: <^3 0 0m 
mXL400mm) ) W\-*Amf*i: L^tCl fcl'^ 

mi^i^Rv^wmm^^m3ictkifix^-t, tiz.m 

[0072] 
[«3 3 



















<l) 


(Hfiai) 




tz^r^&SII^ (Max) 








3 


1 B 


No. 2 


-2 0 OC 


10 0 






I 6 


1 5 


No. 2 


-1 8 Ot 


1 0 0 






2 8 


1 5 


No. 2 


-sot: 


0 





[00 73] (||i(S(5iJ8. 9 ) ^llc^-r#iarn:/5 
i^No. 2T-MfiKL/i.It. -enm:3-x-fX7^ h 
-fbMJPH 0 0«4IH5t^itL-C. X^-'+Ci^ (^*^?4fl5 3 
x/m) 5. 0«figB. 10. OMSgPSr-ir^-ri./^ 
^EfSrfflV^JtCli:. Ml^tC-eix-?-'il«2tC^-r#:« (3L 

(■if>f X: ^ 1 5 OmmxL 1 5 Omm) , 1 5 L (-T - 
'fX: ^2 5 0mmXL3 0 Omm) ) <7)>'\r:;&A^tJt 



mW^m&Ltz. igi§#feffSUfffffi^«Sr^it{Ri7i:fc 

ii^io#?a^«Sriii ot^-r. 

[0074] 
[«4] 
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a) 








5^ ^ y » 






3 


5 


No.Z 


-1 sor 


0 






1 5 


1 0 


Ho.l 


-1 zo-c 


0 






28 


1 5 


No. 2 


-box: 


0 





[0075] ^sat/El 9 (cS^-tJ: die, ti- 

^>^jD»2r 1 5«»%i:-SlcLT, fmmm.-k^ 

A 2 (400-120 O'Cf #ia®jS2 0*C/h 
r ) TmL:^^«-&. fit,:^#^rfi^«c (#«**2 8 

1 0 Offl^Tt'i? 5 y^Ji^Sl^feL^rA^-of^tOOs 

*racOfig»«! 5L) S-MB!tU^^it!Kfl«J7T 

ti, ^#^.i^^>'^-;& A«5t«c 1 0 0^i^•r■e:7 5 y i^ifi 

[0076] ClilfcSf LT, ^4ai/Hl OtcS^f i 
pfc:, St/hSv^^f*: (f*fil3&<3L) tcov^T. 

■^Xcom^i^ 5L) tcoV^T, ;i7-jK^«D^ 

4 0 0 — 1 2 0 0X;-e#ia3[JK2 Or/h r-CM^tit 

1«3t#:l 0 0fflV%-rixtJ?5'y^'*<^tTiJ^»-f, 
9 ,«y ^mii 0 %-C& r> . 
[0077] 



[Sffi<ojS#^riJiBJl 

[01] Mfitre-CMiBgf*<ott"t^a5<^«as*«Mfi!i# 

[ H 2 ] ^miST' , m^W.(r> 4"C,^ia5(7DffiS*<MfiSI? 

[S4] «s«**3Li^{£j^«cSrMfiKt-|>i^(^s 4 00 
-12 0 0'C<Di6Ht:iJ»t-S#®aLKfc . ;<^-!i<>^J^n 

[05] f*«*«l 5L<r)B!agi4:&MfiS-r-S.l^cO. 4 0 

0—120 0'c<oeHfct5fts#iaaLSt . ;«?-5K>'as 

[H6] **ca*<2 8LOJi&?g#:$rM^-rS^<0. 4 0 

0— 1 20 0'C<7)j£Ht::tj(tS#ia^t. 

[07] ^m&mm)icmm^'ii\ -^t . fiK?^f*:MfiSB# 

[09] #iit6Mat/jt«^Jtwio V s 

[01 0] ^^mumsx/immizis^^x. m&i^m^ 

1- y^yx'hi'. 
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